Expression of various microtubule-associated protein 2 forms in the developing mouse brain and in cultured neurons and astrocytes.
A cDNA probe specific to microtubule-associated protein 2 (MAP2) was used to study the expression of the mRNAs encoding the high- and low-molecular-weight MAP2 variants in cultured neurons and astrocytes. The timing and relative abundance of these MAP2 transcripts and of their encoded proteins were also studied in the developing cerebral hemispheres and cerebellum of the mouse. A 9-kb mRNA, known to encode high-molecular-weight MAP2, was expressed in cultured astrocytes, albeit at a lower level than in neurons. The 6-kb transcript, recently shown to encode low-molecular-weight MAP2 (MAP2c), was expressed in neurons and was the predominant MAP2 transcript of the astrocytes. The level of the 9- and 6-kb transcripts decreased at late stages of astroglial and neuronal cell culture. The 9-kb mRNA was detected in the cerebellum and cerebral hemispheres at every developmental stage. Although the levels of this mRNA varied slightly in the cerebral hemispheres, its expression was biphasic in the cerebellum. This might be explained by the differences in timing of development of the various neuronal cell types formed in these two brain areas. The 6-kb transcript was detected only at early developmental stages in the two brain areas. Correlating the temporal expression of the 9-kb mRNA to that of high-molecular-weight MAP2 indicates that the accumulation of this protein is in part regulated at a cytoplasmic level.